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Sm-E-EARY': . D S

A' the reguest of the Pigments Division, ECD has been chartered to provide
engineering consulfation on fthe abatement of pollution frcm the copperas storage
pile and acid sludge ponds. This request included field studies needed to
characterize and eveluate hydrogeclogical conditions at the plant, technical
evaluation of alternate conirol methods and development of basis of design for
centrol systems. -

control and/or dlsnosal of acid-lron wastes enterlng the PlnEJ River includ;ng the

This report presents ECD evaluations and recommendaticns of alternatives for

INTRODUCTION:

A report entitled, "Preliminary Evaluaticn of Envirommentzl Polluiion Contrel
Measures for Copperas Pile Run-0ff" was issued by ECD in March, 1971, The reader

is referred to the March Repor:t for a description of the nollutlon preblem intdetail.
That report presented a review of the control aptions available and a vreliminary
program of investigatica for sclving the copperas pile run-off problem. The present
report considers these same alternatives and several additional ones, such 23 dc=an
disposal, suggested by Pigments Division personnel. Wnile all the alternatives are. .
discussed herein, only the main ones are presented in detail.

All reascnable apbroaches considered by £CD, their technical and eccnomic feas

and the anticirated r —ulato*y acceptance are,presenfe in four parts and 3

in four tables:. e L e s i .
Table I . eceieieanevaaac... Ccntrol Tn Blize
Table IT  veeeevsasevesnsss. Reldcation for S:lids Disposal -
Teble TII Jueveressaseanesess Liguid Disposal Metheds
Table T¥  iieeveveraasessss Ocean Disposal

Supporting, explanztory informaticn for these Tables is given in the Review of
Contrcl Altarnatives associzted with each Tzbla, o

Virginia State water quali Ty standards for the Piney River are listed In Table V,

CCHCLUSIONS AND RECCMMENDAT. CIS:

1. The most economic sclution for disposal of the copperas pile. would be to move o
the material to a suitabtle site, such as the Existing Tailings Pond, and ourj'lt -
under a clay cover. Cost estimates for this alternative are sumﬂarwzed in Tablae I3I.
This disposal method is ccnsidared vermanent; future recovery 01 copperas Ifrcm the
disposal site could not be guaranteed.

.

. ~ ARI100229 100229

e imi R e e mTiT—— T e -

s




M . R ——— — m————— = Qb;{:g;;g{_
2. Based upon hydrcgeclogical considerations, a shert term (5 to 10 years) method
of eliminating the contaminated wate* eﬁtevlng the river would be to consclidate
. and cover the pile in place. is method is recommended only if Pigments

Divrision wants t9 keep the copperas availeble for a future commercial precess,
such as Macnetic-Iron Cxide. This approach could also serve as a long term
solution, but would require a Gommitment td continued surveillance and
maintenance, and repair as requireds Tables 1 and II summarize thls alternative,

3. The production of dagnetlc Iron Cxide or Precursor if and when commerc1ally
fEasible, by reuse of these solid wastes would mean a reintroduction to the
nation's eccnemy of a valuable natural resource, and thersby become a positive
pollution control measure. This approach would also probably be the most
acceptable to the Virginia Water Control Board.

4, The acid sludge deposits must be moved to the Existing Tailings Pond or .narry
for ultimate disposal as a necessary. ad.JLL."‘l"‘t to dispesal of the copperas pile
in order to meet the water quality standards o7 the Piney River.

CRITERTA:

The Tables herein swmmarize thres xey cconsiderztions of each alternative: technical
fezsibility, ecocnomic feasibility, and regulatory acceptance., These are best -
judsments reandered by the Envircnmentzl Inzinmééring Secticn of ECD and have not besn
assessed outside the Ceompany. ' '

. The principal criterich used by ZCD id evaluaiihzg altermaiive control metheds 1is
that the preferred soluticn must ne a*cuntaoié,uo “ecuLi:orJ authorities. Cconsequently..
the solution must Te ferhznent. , ride®4} Pigments Division znd
Corporate manazerent also d,s*”e a uenmarnnu soluuwcn ta tne o*oblems posed Ty
the copperas pils and zcid al4q5es

Bagis of Cestis ...

nztives considered to dale. The -

The Tables presstit ca sal -c85cs for the 2
r nted in these Tablas were:

sources.of . the capita_.cost infcrmaticn v

93H

w -

1. Piney River 2lant {Mr. J. M. McCenagny;.
2. ECD, Cost Engineering Departhent.

3. ECD Files iMemo - G. P. Ferrizni to W. =nrwy datﬂd January 1%, ig72).

., Cyananmd Lransnc tat oo Departmenu;

*
These capital costi. estimases were derived by <he Environmental Engineerinz Section .
of the Process Znsineering Department {rom the above sources for purposes of
preliminary ecconcmic evaluaticn and *elatlve _cost compariscn enly, and are not
presented. as offlcbal ECD cost estimates.

. Revised 8/3/72
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REVIEY OF CONTROL ALTERNATES o . S

lae

Con

L)
o

ol.in_Place: . R

= - i -

A, F?drC”EOlCElCul Censideraticns

. The copperas pile lmes on uhe side Qﬂ_a hill and Just above a dammed strazam
bed.  The rain which falls on the pile drains throu5h the pile, beccmes
contamlrated with copperas and eventuall; reaches the river both as suriace

runoff and cdéntaminated groundwateéer.

aractevlzatlon of the surface runcff was done bty Pigments Division perscnnel
with assistance from ECD. i

The degree 1o which contaminated groundwater contributes to the nollutlcn
problem was determined by a monitering well program. The firm of Geraghty
and Miller, TInc., grcundwater £20lezists, was retained by ECD to provide
consulting services on tinis monitoring drograzm. The results of the program
showed that the_ grcoundwater flow was slow and contained a significant
ccncentraticn of acid-ircn ccentaminzaticn. MHydrzulic properties of the zround
were determined to a limited extent. -

The main csuslusions reached in this program were that (2) the contamins<ed
groundwatar. -15_nates frem rain f21ling directly cnto the pile and nc+
surroundins groundwater enteripz the pile,” (B) the surface and subsuriace
straua oene=ch and’ qcxnhlll frcm the Dlle is saturated with copperas solution
n_removal of the ccpteras
pile 1t Jll_ take sorie T l% years for'the ccnne_ in the soil to te washad
eut by rainfall and resach 2 level wh izniflzant conteminaticn of i
river cccurns, (d) dus Zo it : she subsurface sirata the
is. no practical way 1oL ' (

n removel of ithe ccnviminants, and {2) the 2cid
sludse J2pCsSitd sHoWld 2158 T vES, It

=
-

Geraghty did Miller, In¢. é&siirmated in, thas 500 gallcns per .dey of .
contaminated zroundwater will enter T ¢ 2r Zor 7 to 1k years atser the
copperas plleula,remqved. Baaedrcn water taken frem Test Well
No. 2,-the 2cidity of the groundwatsr measurad as sulfuric acid,
1365) the 500 zpd sroundwater. seepagzz

oH to.esppreximately £.0, or lower.

is abcut 3.3%:
Durlna pericds of lew river Tlcw \e.z.,
into the river cculd dspress the river
.As noted previcusly, hgqever, there is presently no practicsl way to remove

this contaminated groundwater. Only time will cure this prcblem.

B, In-Place-Contrel Measures ... e e

T 1. Pile Conscligation = . T . ——

Consclidating the pile is. the Pirst essentizl step teward ceontrol in place.

The pile cz2n be ccnsclidated frem 7 acres to about 4 acres. It would cos:
$§17,42k/acre to cover vs the $11,200/acre to consolidate the pile.

100231
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2. Surface Sezling

Surface sezling would be the second siep necessary for control in placse.

The follcwing factors must be considered, however, in evaluasting the

effectiveness of -surface sealing. P

{(2) Sealants do not provide a permdfient brarrier to water. Therefore, they
must be considered as a. temnora*y control measure at best, i.e., rericdic
"replacemenﬁ'- of the seal will be required.

Films such as PVC, synthetic rubber, etec., are impermssble to waber for
several years. LeaKs can be expected to occcur, however, due o
datericration of the seams, burrowing animals, and leccalized settlin

of the copperas pile. Continuous maintenance may, therefore, be necessaxry.

Discussions by ECD and Piney River parsonnel with vendors of these

materials indicate that the normal life expectancy is about 6 to 8 years.
The maximum guarantae whnich could be obtained from vendors solicited

was 5 years, since leaks resuli from generzal detericration due to the
weather. . Therefore, synthetic liners and covers are not racommended =s

a permanent neans of sealing stored cozier:as.

3. Fhysicel Cover © . ... 7 .0 T T T LT ' -

A physicel cover such as ezrth would te the third step for effective
control in place. '

An earthen cover on the cvonsolidated and sezled vile would help protect the
synthetic film fFem damaze due to wind and fresz’ng conditions. The eard
fiil would nesd to be 2t leest 3 . thick to a3llcw installation by a trazctor
and associztéd éFigrient. An éarthnéri cover woull te recommended for use

with seslants or films. : S T _—

Drainsge Jy-Pasg - . e T SR B

The fourth step regquired por ezfecti:g:g¢ntrglwin slz2ce Is surface water
drainage improvensnt. T ' S

Haturel springs are leocated to the rear-of the copréras tile which continucusly
leach copperas . into the river. . A rermanent d_v rsion ditch would be needed,
therefore, to prevent this leaching. No significant leaching by other sources
of groundwater_occurs. _ T IR

Regulatory Acceptance. e R

ECD believes that the regulatory autherities would accep: the.’ Contrcl-ln-Place

ternative only a3 an interim solution due to the limited life of {he surlface
sealing, unless a corfiitment is made £6 provide continuous maintenance.
Monitoring wells would be neseded below the pile %o continuously demonstrate
satisfactory verformance of this method. )

| -u- 100232
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- (Red)

Control in place should.be considered only if Plgments Division wants to
retain the copperas pile for p0551ble use in the next 5 or 10 years by a

cemmercial proc=53 such as Magnetic Ircn Oxlde, or if Cyanamid is willing to
cormit itself o contlnuing surveillance, maintenance and repair of the pile cover:

Estimated Cost . . . oo Limso s o

The aestimated cost for cdisolidation of the pile, providing a film cover with
3 ft. of earth over it and improved surface drainage is $142,800. The breakdown
of these costs is given in Table I, T

II.Reloecation for Solids Disposal or Reuse

A. Contrel Reguirsments

Disposal by reloczation of the copperas pile must provide for permanent
poliuticn control in order %o be given Sericus consideraticn. The reguirsments
wnich must be satisiied are (1) the site should be near énough to the present:
pile to permit economié¢ relocation, \9) the site should be accertable tc th

-

State 25 a permanent 1ocau:,on 2nd (3} the risk of both zroundwater and sirface
water polluticn must be minimal.

B. Pit Disvosail. .. . . o R

1. Review of Otsicns

To implement this seluficn, the entire piles o7 copperas would have to be
noved to a aianosa_ pit, The latest survey .2y 3, 1572) indicates that
there are 130,000 tcns of Lhis paterial in iiz pile. Several sites

m

have been ccnsidered.. Thesz are: .. . .

{a) The {uarry used for water storage lccated just anrcss the river Ircm
e LMETIY :
the plant offices. Several flcwing springs are reperted to be located
in the Jpearry. These weuld have to be sealed or diverted prior to use.

(b) The Exisiing T2ilinss Pond provides a promising locatiscn.
' is o be reiccazed, however, and xept In reserva

eopperas s

future recovery By tha Magnetic Iron Oxide process, this tailings vond
i would te needed Tor storage of effluents frem that precess. IS would

also be recuired as a settllng pond for treated wastewater fron

a
neu:rali"atlﬂn/oxldatlcn treatment process.. (See Section IIN-B, page 10

) dh;teneaa Hollcw,. a da:red ral.;, reascraolf close to the pile which
has ceen used w0 store water for nlant use. The Maznetic Iron Oxjide

process wonld reguire this water storage facility. Little site T
develcrmernt workx would te required.

Lottt
[o 8
~—

The Abazndoned Tailings Pond, directly across the river frem the
copperas pile. Preseatly 6round.fa.ter flows through the tailings, then
throuzh a treax in the dixe and into the river. An impervious liner
and an impervicus cover would be needed plus some site development.

The proximity of this pend to the. P_ney Rlver makes it a relatively
undesirable disposal site.

e -6 | 100234
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2. Preferred Sike. . ...

(e) The Camden Mine, abouu 3 miles from the plant,

drains to Haple Run Brcok a trlbutary of Dlney River
transporting the copperas would be about $75 000 and dralnage %0 the

broocx wcﬁ;d have to be ccntrolled.

GRIGINAL
{Red)

Water from this mine

The cost of

(f)} The Wocd- Wuckef Mine is about 3 miles from the plant and dralns to

Indian Creex,

Indian Creek alsc dzscha*gns into the Piney River.

Here tco, transportation and drainage control costs would be

relatively hizh.

The Guar?y @nd Whitehead's Hollow would be required for storage of water

if the Maznetic Iron Oxide plant were
siould also be xept in reserve in the

built . These water
event that the plznt

used for other manufacturing processes and/or if the plant

If a Magnetic Ircn QOxide plant is not

built, however, then

Tailings Pond #ould dppear to be the mest likely candidate

storage, since it is clese to the pile, holds water and has sufficient

ECD and Gsraghty and Miller, Inc.

for fiture uzs for the Maznetic. Tron Cxide process.

the Existir

The_latter lccation was first
Geraghty and Miller, Tac. pers
tne Existing'Tailings Pand is

storage resernvoirs .
site is to be )
were offered for sale.
the Existing

for copperas )
cepacity.

personnel hzve reviewed data on all
candidate sites and cencluded that either the Existing T=i

2ilings Pend cor the
fuarry is whe mdst suitable site,’ “if the pile is noct to te held in resserve

or permanent disrcsal
ng Tailings Pond (Iten b) would be the. locatlon of choice. _

=ZCD and

o the ccpreras in

This L1 acre site has a desp bted ol dense tailing:s maLeri=? and red clay dams.

The pond is 200

f¥om Maple Run Cresk and 15C0 ©=. from the

Piney River.

No springs exis; sn this site and the only water entering the pond is frem

rainfall.
due. to evaporation cnly.

The copperzs would be hauled by truc!
Existing Teilings 'P:nd,

cover it with =

T0 the higher elsvatl

Th**'d_suance is about 2 miles.
.procedure is to pile the cepperas 3 %

. deep over abcut a

‘Podls of rédinwaier rémain Tor 5-0 deys and disappear seemingly.
This is an indicatign of thz imp
of the tailings. - 7= G TS E T )

ervicus nature

izn porticn of the
The racoxzmended
10 acre arez, then

t-least cne fecat of red clay to minimize leaching by ralwvate

A soil cover to permif growth of vegetaticn is also recommended for aesuhetlc.

purposes.
of rainiall.
provided to xesp the
A1l runcff snculd te divertad away

elavations of the Existing Tailinzs Pond.

.The clzy cover should be properly graded to promote rapid runof?
Diversicn dizches surrcundins the clay covered Dile should te
"pile free of stzznant ‘rater which could leach the cooperas,

frem the covered ccpseras to the lower




b.

III.

The addition of finely crushed limestone for neutralizsticn is not ;ecommended

- probability that the regulatory authorlfies will aceept this alternative as

Disposal ‘of water soluble mat erial.ay standard l=qdf¢ll.nractlce is not a
_bractical “*olJUIbn. A one-*nch Thick l fer 'of the :cpperas wovld occupy 1033

'“would res

'prenared bJ ‘CD znd P;;ments va1swcn., =

Contaminants due to leaching of the covered copperas would be contained within
the pond. Disposal by evaporation will ocfcur from this remaining 31 acres

of pond area. Plant versonnel have indicited that the eveporation rate in this
area is abouf eaual to the precipitat icn ¥ate.

Pigments Division personnel have cbnductéd experiments with copperas and limestone

and found that very llmlued neutralizaticdt occurs, since a coating of calcium

sulfate forns on the sur:ace of the llmestone and stops the neutralization reaction
: . - . - A ol _—

Regulatorﬁ“Accentance o L

The possibility of moving the copperas Dlle to the Existing Tailings Pend has tceen
figntioned during discussions with staff- “aémbers of VWCB. Trnere is a high

‘& parmanent solut:on. o L ——

Estimated Cost. . i:FT- e

Estimated cost for using the Existing Tailings Pend for disposal of the ccpperas
pile is $83,500. This cost includes tranSportation, spreading the copperas

and providing a tlay cover.  Details "e--ﬁven ln Table II.

Land Reclamaticn D Co : -

Aacres of.la“m_ wiich is not ‘availaunle. ”hﬁs layer 73u1d probably kill mest, if
‘Act all, nlan? 1i¥e on t“e lard. saww erUSLOn and ;rcund water ccntamination
V) pkhv : ental n*"1a-.

For thesa reasons t ; ne ncd ;s rejecteﬁ.

Product Recovery and Reuse_.,“ o e

The production of Precursor or“;a;ne,;c ircn Cxlaa would. of course, sclve the
copperas pile problems. The Virginis aaga- Cenfrol Bcerd has indicated that the
conssruction of 2’ c:mmefﬁﬂal nrecess to. Cﬁnah.e tie ccpperas would protably
receive z’ “ora_:;vc; tle ccnslderazlon @y the Board than other alternatives.

Cost est;:aLE"'c* irnese alternatives w=*e dev T oped in %u thorization Estimates

PR

Licuig Dispesal Metheds . o0 o~ -~ - oo

A. Continued Ieachinz 2né Trestment : : -

Au uhe oresent l=a nlng rate of aboun ll 15 Eom thn copperas piln should
dlsannear in anu*otlrately EQ-80 years. A small neunrallzaclon/omldatlon
‘plant-conld be>built to continuouslytreat the run-off. Disposal of sludge
frem the neutrzlizaticn precess is alSo a problem. This route does not seem
atprac lve'due to the time frame invddived. .

-8
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Cyanamid would have to provide a long term guarantee to the State that it

. would coentinue {o operate the facility and monitor its performance. .
Mcnitering would be needed to demonstrate congllance with the r~ve» water

quality standards. - - 2T

B. Accelerated Leschinz and Treatmant

The run-off. rate could be accelerated by pumping water onto the pile. At
a run-off rate of 160 gpm, for example, the 150,000 ton pile could be treated
by a neutral:.za.t:.cn/oxidatmn process within 6 years.

Rezulatory Acceptance . e

The regulatory authorities should e.ccent this approach when accompanied
by an adequate monitoring pregram.

Cost Estimate 1o 7"l .. . Lo i

The estimated capital . cost for an cxidaticn- neutralization system to ftreat

accelera.ted_le=r-h-nn3 effluent 1s.8200,000. To this must be added annual
cperating ¢05yq,rwn‘_nhy;ll;bemgg;geﬁniéﬂ,(see Table ITI).

C. Deep Well Diswmnsal et el e

Generalized ggologizall .an sti
strata suitable for deern mspc
n

.s'.j:j,cn‘s indicate that theres are no underlying

k] 3

. by “he fact £Hat there are
would not te fecini caJ_lJ

7ells,. This. ":, ~onfirmed tec scme extant
a wells in tHe zrea. This method, therefore,
arid Turfhermcra, it would prodaoly not

be acceptable o the _a_uate erzl_regulstor; zgencies.
IV. Qcean Dispesal. . . . . . L LI T L Llolo
A. Besic Ceonsidersticns e o -m
At the recuest of _Piznenis D:'J';sicn wanazerent, EZCD investigs he feasibility
of ocean dizpcsal cf. the ccpperas '

ted th

ras. Advantage was taxsn cf the similarity
Pirer River.Plant ccoperas and the pil e

y - —

~ T

etween ccean dispesal of ‘:’r.e', N,
lutficns centaining conteras frem

ocean a_s“:::.aa‘_ of ‘equecul sc

- - . - . J—— -

The disposal cicepreras ai sea would require:

(1) A tecnnizally and econcmicilly fesasible means of fransportation.
(2) Availabls and suitzbls bargs, docking and loading facilities.
) A permit to lcad znd navizafe 2 barge shizment of ccopreras.
g

(4) & permit to disckarze in the deep ocezn,
Mr. F, Schrcdt of the Transportzticn Department provided bhackzground infeormatiocn
T D

Barges used 1o dispose of solids, such as copperas, would te of two types; .
bettom discharge and clam shell sceoop unlcading. The bottem discharge type

. has 2 hinged bottom with 2 seam running the length of the bottom. Frequently
this seam leaks and some copperzs would, therefore, leak into the ocean before
reaching 2 dumping zone. Such & barge could never be used in a river or bay.
A barge having a clam shell scocp unloads a portion of the solids by dropping
the material overboard. Such 2 procedure would be slow and costly and extremely
dangercus in heavy seas. : : - _ , 100-b8
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B. Naticral Lead Ccmpany Barge

or charter.
solid copoeras.

No costs have been discussed.

-

of the Raritan Estuary.

DuPonu Ccruarv Barse

It has been suggested that
interim basis. The DuPsnt
loading of dilute sulfuric
Wilmington, Delaware arez.

gravity through

Cooverative Veniture

Piney River copperas...
Morfolk, V1r511__.
mixing tanxs, lcaded:
DuPont dump site.
Nationar _ead barge, procure
operate undsr DuPont's targ

T vy
-

Regulatory Acceztance

ECD telieves this dispes
use of DuP:int’s barzing

arzing pernmi

balieve occezn dispesal of

The probability of succéess of this venture_ is low.
barge immediately available due to the hazards of navigating the lcwer reaches

Cyanamid
ocean disposal operaticn, however, involves the
-acid into a barge at their
Mo solids or copperas soluticn are loaded.
The barge is tewed to their dumping area where the acid is discharszed Ty
valves in the rsar of the barge.
amenable to handling solid ccpperas, #nd it is, thererfore, highly untikely
that DuPont could accermodate Cyznamid in %his fashion.

There is &Znother possible tui improbable
The solid copperas
-The copperas could. be
the Nationel Lead barg
.inls procedure &ssufes

DuPz>nt would or,could,ac,gmmouate'a ccmne:
copgaras
high relative to other alternatives.

pRIGIRAL
(Red)

MNaticnal Lead nas a standby barge which Cyanamid cculd offer to purchase
“This barge is capable of handling a liguid lcad only, not

To date, conferences with Naticnzl Lead have indicated
that Cyanesmid might be able to charter this barge, not

vrchaszse it.
i

National Lead needs a standby

might utilize the DuPfent hhrb-, cn wn

facility in the

_This orerztion is no%

means of ocezn disposal cof the
could L2 transported by rail_to
disseolzd in water using availalb
gnd d¢scha*g=a =t the
Cyanzamid could charier the
cilifies at Norfolx and

la

o

tha
and Toadlq-

-
_-u

mixing

ing nerm*t.

.

sal metncd ¢o be hizhly questionabls, especially the

is,futhermore, no res
in <his way.
o ‘tE a“v1.ole,.uute, and

-k y

scn €0 expect
ECD deces nct

the costs are

There

“that
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